The DNA-compacting protein DCP68 from soybean chloroplasts is ferredoxin:sulfite reductase and co-localizes with the organellar nucleoid.
The multiple copies of the chloroplast genome (plastome) are condensed and organized into nucleoids by a set of proteins. One of these, the DNA-binding protein DCP68 from soybean, has previously been shown to compact DNA and to inhibit DNA synthesis in vitro. N-terminal amino acid analysis and the absorption spectrum of the purified protein suggest that DCP68 is the siroheme protein sulfite reductase, a ferredoxin-dependent enzyme that participates in sulfur assimilation for cysteine and methionine biosynthesis. The in vivo association of this protein with chloroplast nucleoids was confirmed by immuno-colocalization with antibodies against sulfite reductase from Arabidopsis thaliana. These results suggest that DCP68 is a bifunctional chloroplast protein that participates in reductive sulfur assimilation and plays a role in organellar nucleoid organization. The fact that dephosphorylation by alkaline phosphatase affects the binding of purified DCP68 to DNA in vitro might be indicative of the way the interaction of the protein with the nucleoid is regulated in vivo.